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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract . 

PROBLEM TO BE SOLVED: To downsize a glass outward form, to reduce costs, and to 
prevent the deterioration of picture quality, in a liquid crystal display device for a 
cellular phone. , 
SOLUTION: A pair of substrates are stuck together in a sealing part 15; one of the 
substrates has connection wiring 10 for connecting electrode driving ICs (2, 3, 4) with a 
scanning electrode 11 or a signal electrode 13 of the other substrate; and this 
connection wiring 10 and the scanning electrode 1 1 or the signal electrode 13 on the 
other substrate are electrically connected in the sealing part 1 5. Moreover, the 
connection wiring 1 0 is arranged in the sealing part or the inside of the sealing part or 
the outside thereof. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A liquid crystal layer is pinched between the substrates of the pair which has an electrode respectively. 
The inside of the substrate of said pair, It is the liquid crystal display which mounts the electrode drive IC for 
driving each electrode in the substrate of said pair only in the one-side side of one of substrates. For said 
electrode [ in / it has connection wiring for connecting lamination, and said electrode drive IC and said electrode 
in the substrate of another side in the seal section, and / said connection wiring and the substrate of another 
side ], the substrate of said pair is a liquid crystal display characterized by having connected electrically in the 
seal section. 

[Claim 2] The liquid crystal display according to claim 1 which arranges said connection wiring between the image 
display section prepared inside said seal section, and said seal section. 

[Claim 3] The liquid crystal display according to claim 1 which arranges said connection wiring outside said seal 
section. 

[Claim 4] The liquid crystal display according to claim 1 which arranges said connection wiring to said seal circles. 
[Claim 5] The liquid crystal display according to claim 2 currently formed in the intersection of said connection 
wiring and the electrode in the substrate of another side more thinly than said electrode image display on the 
staff [ said ]. 

[Claim 6] The liquid crystal display according to claim 2 which has a shelter between said image display sections 
and seal sections. 

[Claim 7] Said shelter is a liquid crystal display according to claim 6 which is the metal of low reflection. 

[Claim 8] Said shelter is a liquid crystal display according to claim 6 which is black resin. 

[Claim 9] Said shelter is a liquid crystal display according to claim 6 which is printed matter. 

[Claim 10] The liquid crystal display according to claim 2 which does not prepare a reflecting layer between the 

image display section and the seal section. 

[Claim 11] The liquid crystal display according to claim 2 which does not prepare a polarizing plate between said 
image display .sections and seal sections - - - - — 

[Claim 12] Said connection wiring is a liquid crystal display [ equipped with Cr layer of low reflection ] according 
to claim 2. 

[Claim 13] The substrate of said pair is a liquid crystal display according to claim 1 characterized by being cut in 
said seal section. 

[Claim 14] It is the liquid crystal display according to claim 1 for each electrodes in the substrate of said pair 
being a signal electrode and a scan electrode, and driving the sign a I -electrode drive IC and said scan electrode of 
a piece at least, since said electrode drive IC drives said signal electrode which is the scan electrode drive IC of a 
piece at least. 

[Claim 1 5] Said scan electrode drive IC is a liquid crystal display according to claim 1 4 which is plurality, and is 
arranged so that said signal-electrode drive IC may be inserted. 

[Claim -16] The liquid crystal display according to claim 14 which said scan electrode drive IC drives with a rocking 
power source. 

[Claim 17] Said two or more scan electrode drives IC are liquid crystal displays according to claim 15 which are 
two scan electrode drives IC, and two or more [ of said scan electrode ] are arranged, it connects one scan 
electrode drive IC and the scan electrode arranged at odd number Motome among the two scan electrode drives 
IC, and connect the scan electrode drive IC of another side, and the scan electrode arranged at even number 
Motome. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a connection method with the electrode drive IC and scan 
electrode of a liquid crystal display, or a signal electrode. 
[0002] 

[Description of the Prior Art] The super-twisted-nematic (Following STN is called) liquid crystal display is most 
widely adopted as small display objects, such as a cellular-phone machine. Since the miniaturization of sheathing 
and enlargement of the image display section were especially asking coincidence with a cellular-phone vessel and 
it shone, the need of devising by liquid crystal display structure or the electrode drive IC came out. Recently, in 
order for the number of pixels to increase and to also display a color and gradation, what has arranged the scan 
electrode drive IC and the signal-electrode drive IC, respectively to two sides of the small liquid crystal panel for 
cellular-phone machines as well as electrode drive IC arrangement of a large-sized liquid crystal panel has 
appeared. However, since the symmetry of a liquid crystal panel collapses, this configuration is not liked on a 
design. 

[0003] Then, the approach using the one chip mold electrode drive IC which made the scan electrode drive circuit, 
the signal-electrode drive circuit, and an image memory and a display-control circuit in one electrode drive IC, or 
the method of mounting all the drive circuits in the one-side side of one substrate began to be used. 
[0004] The member arrangement and the wiring situation of the conventional example in the liquid crystal display 
which used the one chip mold electrode drive IC are explained using drawing 10 (A), (B), and (C). In drawing 10 R> 
0, the electrode drive IC 62 is mounted on glass. Thus, the method of mounting the electrode drive IC on a 
substrate (called a chip onboard.) Moreover, in the case of a glass substrate, it is called chip-on glass, and 
Following COG is called. It is adopted for a while. Drawing 10 is the mimetic diagram of a liquid crystal panel which 
mounted the one chip mold electrode drive IC 62 by COG, and the member arrangement at the time of seeing the 
member arrangement at the time of seeing (A) from a transverse plane and (B) from a side face and (C) show 

..arrangement of an electrode and: a connection. electrode... . ■ . 

. [0005] Drawing 1 0 (A) and (B) explain member arrangement. The electrode drive IC 62, bottom glass. 63, and the 
film 64 for connection (the following FPC called a flexible printed circuit is called) have stuck to the tooth back of 
upper glass 61, In addition, optical members, such as a polarizing plate, were omitted. 

[0006] A wiring situation is explained in drawing 10 (C). the broken line shows the repeat here (the following — 
the same). On bottom glass 63, the scan electrode 65 which is an electrode shown by the dotted line is formed by 
ITO. The connection wiring 67 for connecting the signal electrode 66 which is an electrode, the wiring 68 for 
connecting with FPC64 and the scan electrode 65, and the electrode drive terminal of the electrode drive IC 62 is 
formed in the tooth back of upper glass 61 by ITO. The terminal side of the electrode drive IC 62 and the 
connection of upper glass 61 are an anisotropy electric conduction film (called an anisotropic KONDAKUTIBU 
film.). ACF ** is carried out the following. It inserted and electric connection is taken. Wiring (not shown) and 
wiring 68 on FPC64 have also taken connection by-ACF by the connection 61 1 similarly: The -connection wiring 67 
and the scan electrode 65 are electrically connected in the connection field 610. The scan electrode drive 
terminal on the left-hand side of the electrode drive IC 62 is connected with the scan electrode 65 arranged in 
the top one half of the image display section 612, and the right-hand side scan electrode drive terminal is 
connected with the scan electrode 65 arranged in the bottom one half of the image display section 612. In 
addition, the intersection of a signal electrode 66 and the scan electrode 65 is each pixel, and the field where 
these pixels display an effective indicative data is equivalent to the image display section 612. 
[0007] When there were few display digits, the part which mounted the electrode drive IC was made into the 
surface side of the image display section like the early liquid crystal display panel for cellular phones and 
connection wiring was installed only in the surface of the image display section, connection between the scan 
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electrode drive IC and a scan electrode was possible. In order to have to enlarge the pitch of the connection field 
610 compared with the pitch of the connection wiring 67, a field required for connection only in the drawer from 
the image display section surface becomes however, less insufficient,* when there are many display digits. It must 
stop therefore, having to take about connection wiring also from the side side of right and left of the image display 
section like drawing 1 0 (C). 
[0008] 

[Problem(s) to be Solved by the Invention] As for the liquid crystal display for cellular-phone machines, the 
miniaturization of a glass appearance is always called for as mentioned above. On the other hand, since display 
amount of information increased and the number of scan electrodes of a liquid crystal display increased, it is 
necessary to make a connection wiring field large, and the glass appearance has become large. Furthermore, 
although the substrate of a pair is stuck in a sealant, if physical relationship of the seal section and the 
connection wiring field in which a sealant is installed is not taken into consideration, concern whether productivity 
falls also serves as a technical problem. That is, although lamination and the approach of cutting down two or 
more liquid crystal displays are used in the substrate of a big pair in case a liquid crystal display is manufactured, 
when a connection field is established in the outside of the seal section, the cutting section for cutting down a 
liquid crystal display will be performed near the connection field. In the cutting section, it is easy to generate the 
crack of a substrate, and a foreign matter, and may have bad influences, such as an open circuit, on a connection 
field. 

[0009] Then, the purpose of this invention is offering the liquid crystal display which devised connection with the 
electrode on a substrate, and arrangement of connection wiring, and miniaturized the glass appearance. It is 
offering the good liquid crystal display of display quality by the low price in consideration of arrangement of the 
electrode drive IC furthermore. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it is characterized by for this 
invention having connection wiring for connecting the electrode drive IC, a scan electrode, or a signal electrode to 
one of substrates for the substrate of a pair among the substrates of lamination and a pair in the seal section, 
and connecting the scan electrode or signal electrode in a substrate of connection wiring and another side in the 
seal section. Moreover, as for this electrode drive IC, it is desirable to arrange all at the one-side side of one 
substrate. 

[001 1] Furthermore, this connection wiring is characterized by arranging between the image display section and 
the seal section. Moreover, even if it arranges connection wiring outside the seal section, said connection wiring 
may be arranged to seal circles. 

[0012] When arranging connection wiring between the image display section and the seal section, it is desirable to 
have the means which is not [ an indication.]. conspicuous and gives. an-ON. indication of the intersection af.~~— 
connection wiring for scan electrodes and a scan electrode between the image display section and a seal, or is 
been [ a means / it ] visible and carried out. For example, the scan electrode or signal electrode which intersects 
connection wiring makes a crossing part thin, or while the image display section and the seal section, it may equip 
the substrate by the side of a check by looking with a shelter. It is desirable to install the black resin in installing 
the metal of a low reflection factor as this shelter etc. 

[0013] In addition, equivalent effectiveness is acquired, even if it installs a reflecting plate thru/or a reflecting 
layer only in the image display section or installs a polarizing plate except for the part between the image display 
section and the seal section. When connection wiring is formed by Cr of low reflection, the connection wiring itself 
stops moreover, being conspicuous. 

[0014] Moreover, the electrode drive IC is that the thing at least with the signal-electrode drive IC of a piece and 
a desirable still more desirable thing [ the scan electrode drive IC of a piece ] at least considers as the- 
configuration arranged so that the scan electrode drive IC may be plurality and may sandwich said signal- 
electrode drive IC. 

[0015] Since the scan electrode is arranged two or more in that case, it is desirable to connect one scan 
electrode drive IC and the scan electrode arranged at odd number Motome among the two scan electrode drives 
IC, and to connect the scan electrode drive IC of another side and the scan electrode arranged at even number 
Motome. Moreover, the scan electrode drive IC is characterized by driving with a rocking power source. 
[0016] 

[Embodiment of the Invention] The gestalt of implementation of invention is explained below [the gestalt of the 
1st operation]. Drawing 1 explains arrangement of a member, and the description of wiring on a substrate. Drawing 
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1 is the mimetic diagram of a liquid crystal display, and member arrangement when (A) sees from a transverse 
plane, and (B) show wiring concerning [ the member arrangement at. the time of seeing from a side face and.(C) 
concerning electrode: wiring / (D) ] a scan electrode. As (A) of drawing 1 and (B) showed, the signal-electrode 
drive IC 2 and the scan electrode drive ICs 3 and 4 which are the electrode drive IC were installed in the tooth 
back of the upper glass 1 which is a substrate, and the bottom glass 5 and FPC6 which are the substrate of 
further others have stuck to it. In addition, optical members, such as a polarizing plate, were omitted. The surface 
of upper glass 1 is a mounting field by COG. As the signal-electrode drive IC 2 was inserted here, the scan 
electrode drive 4 and ICs 3 on either side has arranged. 

[0017] The description of wiring is described in drawing 1 (C). Upper glass 1 and bottom glass 5 are stretched by 
the sealant in the seal section 15, and the liquid crystal layer is ****(ed) between up-and-down glass. Since the 
scan electrode 1 1 was formed on bottom glass 5, the dotted line showed it. The wiring 7 for taking connection 
between a signal electrode 1 3, and the signal-electrode drive IC 2 and an external circuit, the wiring 8 for the 
rocking power sources of the scan electrode drive 3 and ICs 4, the wiring 9 between the signal-electrode drive IC 

2 and the scan electrode drive 3 and ICs 4, and the connection wiring 10 from the scan electrode drive terminal 
of the scan electrode drive 3 and ICs 4 to the scan electrode 1 1 3 are formed in the tooth back of upper glass 1 
by ITO. 

[0018] The signal-electrode drive terminal (not shown) is arranged the lower side of the signal-electrode drive IC 
2, and is soon connected with the signal electrode 1 3 with ITO wiring on upper glass 1 . In the upper limit side of 
upper glass 1 , there is a FPC connection of wiring 7 and 8 and these have arranged. The wiring 8 of three of the 
scan electrode drive 3 and ICs 4 supports the rocking power sources VDD, VCC, and VSS. Wiring 9 is outputted 
to the scan electrode drive 3 and ICs 4 from the signal-electrode drive IC 2, and shows that wiring 9 can classify 
three lines into three sorts. One corresponds to the pause electrical potential difference Vm used as the grand 
level of a liquid crystal drive, and one more corresponds to the system powers Vdl and Gnd for operating the level 
shifter in the rocking power source IC 3 and 4. One remaining corresponds to the control signal which consists of 
clock signal LOAD, start signal FR, the polar control signal DF and a reset signal, and a pause control signal. In 
addition, the signal-electrode drive IC 2 has an image memory and a display-control circuit, and is controlling the 
scan electrode drive 3 and ICs 4. 

[0019] The connection wiring 10 is the connection field 12 in the seal section 15, and is electrically connected 
with the scan electrode 1 1. ACF is used for the seal section 15. At this time, the connection field 12 is located on 
the outside of the connection wiring 10, in view of the image display section 14. The scan electrode drive terminal 
(not shown) of the scan electrode drive 3 and ICs 4 is arranged to the edge side of upper glass 1 the image 
display section 1 4 side. It connects with the left-hand side scan electrode drive IC 4, and 1 , 3 and 5 of the image 
display section 14, and the scan electrode 1 1 of eye — watch are. Similarly, it connects with the right-hand side 
;scan electrode. drivelC. 3, and 2, 4. and -6 of .the image display-sectional 4, and. the scan electrode . .11 . of eye 
watch. are. Thus, it will be connected with separate scan electrode, drive IC, and it is hard the individual difference 
of scan electrode drive IC coming being conspicuous in an adjacent scan electrode, when two scan electrode 
drives IC are used for the both sides of the signal-electrode drive IC by connecting the scan electrode drive IC of 
another side with the scan electrode arranged at odd-number Motome, and one scan electrode drive IC and the 
scan electrode arranged at even-number Motome. 

[0020] In drawing 1 (D), explanation of wiring in connection with the scan electrode 1 1 is added. The connection 
wiring 1 0 currently pulled out from the scan electrode drive IC 3 passes along between the inside 1 5 of the seal 
section 15, i.e., the seal section, and the image display sections 14. And it has connected with the scan electrode 
11 in the connection field 12 in the seal section 15. Since there is no wiring in the outside of the seal section 15 
and the upper substrate and the bottom substrate are cut in the seal section, the appearance of upper glass 1, 

and right 7 and I eft- of the seal section 15 and the appearance of the'loWer side are in agreement; - - : - 

[0021] Usually, in manufacturing a liquid crystal display, it creates two or more liquid crystal cells which cut down 
the substrate of a large-sized pair in the seal section in lamination and each part, and were already stuck in the 
seal section. Thus, if it cuts in the seal section, the appearance tolerance. when separating the liquid crystal cell 
of a single individual from big glass (mother glass) will become small. If a blemish is given to glass, a few is 
separated from the seal section when using the equipment (called a scriber.) which breaks the glass, for example, 
only upper glass is broken, an about 0.5mm chip will arise in general in each side. On the other hand, with the 
gestalt of this operation, since there is the seal section 15, a chip is set to less than 0.1mm. Since the field which 
arranges the connection wiring 10 only at this rate can be made small, the appearance of a liquid crystal display 
can be made small. 
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[0022] In drawing 2 , the description of the wiring configuration of the connection field 1 2 circumference is 
explained. Drawing 2 is the enlarged drawing of ITO wiring of the connection field 12 circumference, in addition, it 
is shown that drawing 1 used all over drawing and in explanation and a common number are the same members 
(the following — the same). The edge 202 of the connection wiring 10 shown as the continuous line serves as the 
connection field 12 by the side of upper glass 1. The edge 203 of the scan electrode 11 shown by the dotted line 
is the connection field 12 by the side of bottom glass 5. In the intersection of the scan electrode 11 and the 
connection wiring 1 0, the scan electrode 1 1 has the thin part 204. moreover, the scan electrode 1 1 is thick in the 
image display section 14 — it has partial 205. Thus, the scan electrode 1 1 is thinly formed rather than the inside 
of the image display section 14 except the image display section. The pitch of the connection wiring 10 is 40 
micrometers, and it set square [ of the area of the connection field 12/0.1 ] to mm. 

[0023] Although the scan power-source drive 3 and ICs 4 indicated that it was driving with the rocking power 
sources VDD, VCC t and VSS in explanation of drawing 1 (C) ( the reason for having adopted the rocking power 
source is for making the scan electrode drive 3 and ICs 4 miniaturize. Then, the rocking power source used with 
the gestalt of this operation by drawing 3 is explained. 

[0024] Drawing 3 is the wave form chart of a rocking power source. The polar control signal DF which the signal- 
electrode drive IC 2 created is a signal which controls the polarity of an alternating current drive of a liquid 
crystal display, and is reversed periodically. This is operating by the system power supplied from an external 
circuit, and the bottom is [ an electrical potential difference Vdl and the bottom of the logic amplitude ] the grand 
electrical potential differences Gnd. The rocking power sources VDD, VCC, and VSS are created by magnification 
and the electrical-potential-difference clamp of this polar control signal DF. The electrical potential differences 
Gnd, Vm, and Vdl shown by the dotted line, Vcol, and Vh are a grand electrical potential difference, a pause 
electrical potential difference, the electrical potential difference of system power, the electrical potential 
difference of a signal-electrode drive top, and a high voltage for selection pulses, respectively. The upper rocking 
power source VDD has the polar control signal DF and a reversal relation by the square wave. This wave— like 
peak price is an electrical potential difference Vh, and the minimum value is an electrical potential difference Vcol. 
The rocking power source VCC for logic is the square wave of the shape of the rocking power source VDD and 
isomorphism, and the maximum voltage is clamped by the electrical potential difference Vdl. The rocking power 
source VSS which is equivalent to the gland of a rocking electrical power system similarly is the square wave of 
the shape of the rocking power source VDD and isomorphism, and the maximum voltage is clamped by the grand 
electrical potential difference Gnd. 

[0025] Although the pause electrical potential difference Vm does not have direct relation in a rocking power 
source here, since it is the reference voltage of a liquid crystal panel drive, it shows clearly. Moreover, the pause 
electrical potential difference Vm is the mean value of the electrical potential difference Vcol of a signal- 
electrode drive top,, and the electrical . potential -difference Gnd (the grand electrical potentiaLdifference : is- used, as 
an electrical potential difference of the signal-electrode drive wave bottom) of the signal-electrode drive bottom. 
The electrical potential difference Vdl of system power is 2.5V. Moreover, with this operation gestalt, the number 
of scan electrodes is 128 and the altpre SHUKO technique (Following APT is called) which is the electrical- 
potential-difference equalizing method proposed first is used. This approach creates the drive wave of a pixel 
combining the signal-electrode drive wave of the selection pulse of the high voltage outputted from a scan 
electrode drive circuit, and the low battery outputted from a signal-electrode drive circuit. Then, in general, 3V 
and the pause electrical potential difference Vm are become to 1 .5V, and the high voltage Vh has become [ the 
electrical potential difference Vcol of the top for a signal-electrode drive ] about 15V. 

[0026] In drawing 4 , relation with an electrode drive wave is explained to be the control signal which the signal- 
electrode drive IC 2 creates. Drawing 4 R> 4 is a control signal and the wave form chart of an electrode drive 
wave. Clock signal LOAD, start signal FR, and the polar control signal DF are control signals which the signal- 
electrode drive IC 2 outputs, and a logic level is the electrical potential difference Vdl and the grand electrical 
potential difference Gnd of system power. Although the output wave COLm of the m-th signal-electrode drive 
terminal in the signal-electrode drive IC 2 is a binary wave, the bottom has an electrical potential difference Vcol 
and the bottom has the grand electrical potential difference Gnd. The pause electrical potential difference Vm is 
the intermediate voltage of an electrical potential difference Vcol and the grand electrical potential difference Gnd 
as mentioned above. As for the upper rocking power source VDD, the high voltage Vh and the minimum electrical 
potential difference have [ a maximum voltage ] the polar control signal DF and a reversal relation on an electrical 
potential difference Vcol. The rocking power source VCC for logic and the rocking power source VSS for glands 
were omitted. The drive wave of 1, 2, and the 3 or 4th scan electrodes ROW0, ROW1, ROW2, and ROW3 has a 
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selection pulse in each selection period, and the remaining periods serve as the pause electrical potential 
difference Vm. Each scan electrode scan electrodes ROWO, ROW1 , ROW2, and ROW3 are connected with 64th 
output terminal OUT63L in the left-hand side scan electrode drive IC 4, 1 st output terminal OUTOR in the right- 
hand side scan electrode drive IC 3, 63rd output terminal OUT62L in the left-hand side scan electrode drive IC 4, 
and 2nd output terminal 0UT1R in the right-hand side scan electrode drive IC 3, respectively. 
[0027] In order to control the scan electrode drive 3 and ICs 4 which operates with the rocking power sources 
VDD, VCC, and VSS, electrical-potential-difference conversion of clock signal LOAD of a system power system, 
start signal FR, and the polar control signal DF is carried out at a rocking electrical power system by the level 
shifter built in the rocking power source 3 and ICs 4. This electrical-potential-difference conversion steps on two 
steps as follows. First, the level shift of each control signal LOAD, and FR and DF is carried out so that high level 
may become the rocking power source VSS for glands in an electrical potential difference Vdl and a low level. 
Next, a level shift is carried out so that it may become the rocking power source VCC for logic in high level, and 
the rocking power source VSS for glands in a low level. Consequently, the level shift of the control signal LOAD 
of a system power system, and FR and DF is carried out to the rocking electrical power system which are the 
rocking power source VCC for logic in high level, and the rocking power source VSS for glands in a low level. 
Within the scan electrode drive IC, since the potential difference of the rocking power source VCC for logic and 
the rocking power source VSS for glands is regularity (2.5V) in a small value, a low-battery circuit is used for the 
control logical circuit of the scan electrode drive 3 and ICs 4. 

[0028] Since the liquid crystal display of the gestalt of this operation is a line sequential drive, the indicative data 
of the m-th signal electrode changes synchronizing with the falling edge of clock signal LOAD. At this time, the 
signal-electrode drive wave COLm serves as an indicative data and exclusive OR of the polar control signal DF. 
[0029] The scan electrode drive 3 and ICs 4 will generate the selection timing of a scan electrode in order 
synchronizing with the falling edge of clock signal LOAD, if it detects that start signal FR became high-level. At 
this time, on the basis of the timing for this start, the left-hand side scan electrode drive IC 4 outputs a selection 
pulse to 0, 2, 4, and — period (an even number period, reverse order selection), and the right-hand side scan 
electrode drive IC 3 outputs a selection pulse to 1 , 3, 5, and — period (an odd number period, right order 
selection). Moreover, the output terminal of the scan electrode drive 3 and ICs 4 is functioning as a switch which 
chooses one electrical potential difference from three electrical potential differences, the upper rocking power 
source VDD, the rocking power source VSS for glands, and the pause electrical potential difference Vm. When the 
polar control signal DF of each output terminal is high-level in a selection period and the rocking power source 
VSS and the polar control signal DF are low level, the rocking power source VDD is outputted. Moreover, in the 
period which does not choose a scan electrode, each output terminal outputs the pause electrical potential 
difference Vm. The 0th period, since the polar control signal DF is high-level, the rocking power source VSS is 
. outputted to. the J st scan .electrode ROWQ. At this time, since -rock and the rocking, power, source .VSS. is. in the 
bottom, the voltage waveform which appears in the scan electrode ROWO turns to a selection pulse (negative 
polarity) with the big amplitude down. Similarly, with the 1 or 2nd period, the selection pulse of negative polarity 
appears in the drive wave of the 2 or 3rd scan electrodes ROW1 and ROW2. Since the polar control signal DF is 
reversed with the 3rd period, the selection pulse of straight polarity (peak value is Vh) appears in the 4th scan 
electrode ROW3. 

[0030] As for the high-voltage section of the scan electrode drive 3 and ICs 4 which uses a rocking power source, 
the electrical potential difference (equal to Vh) of the difference of the rocking power sources VDD and VSS is 
impressed. On the other hand, the selection pulse of straight polarity and negative polarity serves as a value of ** 
(Vh-Vm) focusing on the pause electrical potential difference Vm. thus — the scan electrode drive 3 and ICs 4 
driven with a rocking power source — selection pulse amplitude (2x (Vh-Vm)) — the half electrical potential 
difference (Vh) is impressed mostly: Consequently; the scan electrode drive 3 and ICs 4 which pressure-proofing - 
equal to selection pulse amplitude drives with a rocking power source compared with the required scan electrode 
drive IC can reduce pressure-proofing by half, and about 1/of area is set to 4. Moreover, to start signal FR, in 
order to attain an alternating current drive, the polarity-reversals signal DF needs to set up a reversal period so 
that a phase may shift per frame. The drive wave of each pixel takes a difference the scan electrode drive wave- 
like of the pixel, and signal-electrode drive wave-like. 

[0031] As for the liquid crystal layer of the intersection in the connection wiring 10 linked to the scan electrode 
1 1 and scan electrodes other than this scan electrode 1 1 , an electrical potential difference is impressed. This is 
explained as behavior in the intersection of the n~th scan electrode 1 1 and the connection wiring 1 1 of eye watch 
(n+2). Since the connection wiring 10 of eye watch is the pause electrical potential difference Vm in this period 
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when the n-th scan electrode 1 1 is chosen first (n+2), the electrical potential difference equivalent to a selection 
pulse is impressed to this intersection. Next (n+2), in the timing as which the scan electrode 1 1 of eye watch is 
chosen, while the pause electrical potential difference Vm is impressed to the n-th scan electrode 1 1 (n+2), a 
selection pulse is impressed to the connection wiring 10 of eye watch. So, the electrical potential difference 
which is equivalent to a selection pulse again is impressed to this intersection. Thus, this intersection will be 
chosen twice in an one-frame period, and an intersection will be in an ON display condition. 
[0032] Since the scan electrode 11 of an intersection is made thin and area is made small as drawing 2 showed, 
even if it will be in this ON display condition, although it is made hard to be conspicuous, the means which make it 
hard to be conspicuous [ in this ON display condition ] still more effectively is explained in drawing 5 . 
[0033] Drawing 5 (a) is the top view of the liquid crystal display in which the example which installed the shelter is 
shown as a means which is not in sight and carries out whether it is not conspicuous and an ON indication of the 
intersection of the connection wiring 1 0 for scan electrodes and the scan electrode 1 1 is given. With the gestalt 
of this operation, it gave at least the shelter 51 between the image display section 14 and the seal section 15. 
Here, the resin of nontransparent nature was printed as a shelter 51 on the outside of the image display section 

1 4. This is an effective approach also in a reflective mold liquid crystal display or a transparency mold liquid 
crystal display. Although the shelter 51 was also given to the seal section 15 of the substrate by the side of a 
check-by-looking person in this example, as long as it has installed such [ between the image display section 14 
and the seal section / at least ] printed matter, in view of the check-by-looking person side, printed matter may 
be installed anywhere. 

[0034] Drawing 5 (b) is the important section sectional view of drawing 5 (a). At the edge on either side, printed 
matter 50, a polarizing plate 52, upper glass 1 , the seal section 1 5, and bottom glass 5 are carrying out the 
laminating to sequence as a shelter 51 from the top. Printed matter 50 is screen-stenciled to a polarizing plate 52. 
Moreover, resin may be installed by well-known options, such as an electrodeposition process. 
[0035] As other shelters, the Black matrix may be installed between the image display section and the seal 
section 15 at least. Drawing 5 (c) explains this. Drawing 5 (c) is the important section sectional view of drawing 5 
(a), and arranges the Black matrix 54 as a shelter. At the edge on either side, a polarizing plate 52, upper glass 1, 
the seal section 1 5, and bottom glass 5 are carrying out the laminating to sequence from the top. The Black 
matrix 54 on the inferior surface of tongue of upper glass 1 exists as a shelter 51 between the. image display 
section 14 and the seal section 15. With the gestalt of this operation, the Black matrix 54 is formed with the metal 
of low reflection, and it is displayed black that it checks by looking from an upper glass side. In addition, that to 
which the laminating of a polarizing plate and the phase contrast plate is carried out may be used for the 
polarizing plate 52 used by drawing 5 (b) and drawing 5 (c). 

[0036] Even if it removes the reflecting layer between the image display section 14 and a seal 1 5 with a reflective 
mold liquid crystal display as other^means,: an ON display stops being able .to be. visible . easily. That.is; a reflecting., 
layer is prepared only in the image display section. Drawing 6 (a) and drawing 6 (b) explain this. Drawing 6 (a) is 
the top view of a liquid crystal display to show arrangement of the image display section 1 4 and the seal section 

1 5. Drawing 6 R> 6 (b) is the important section sectional view of the liquid crystal display which made it hard to 
be to remove a reflecting layer and visible [ in an ON display ] between the image display section 14 and a seal 15. 
[0037] As shown in drawing 6 (b), in the image display section 1 4, it is installed from a top with a polarizing plate 
52, upper glass 1 , a reflecting layer 53, and bottom glass 5, and has become a polarizing plate 52, upper glass 1 , 
the seal section 1 5, and bottom glass 5 from the top at the edge of the right and left which are parts other than 
image display section 1 4. While the polarizing plate 52 has spread to the edge of upper glass 1 , the reflecting layer 
53 is the same configuration as the image display section 14. Thus, if a reflecting layer 53 is arranged only in the 
same location as the image display section 1 4, a check-by-looking person cannot check any reflected lights other 
than image display section 1 4 by looking, but the ON display which is between the image display section and the 
seal section as a result will stop being able to be visible easily. With the gestalt of this operation, although the 
reflecting layer 53 has been arranged on the top face of bottom glass 5, even if it forms a reflecting plate only in 
the same location as the image display section 14 on the inferior surface of tongue of bottom glass 5, same result 
is brought. 

[0038] Moreover, a means by which a polarizing plate is not installed between the image display section 1 4 and a 
seal 15 can also be used. Drawing 6 (c) explains this. Drawing 6 (c) is the important section sectional view of 
drawing 6 (a) which made it hard to be to make the image display section 1 4 and a polarizing plate 52 into the 
shape of isomorphism, and visible in an ON display. As shown in drawing 6 (c), in the image display section 14, it is 
installed from a top with a polarizing plate 52, upper glass 1, a reflecting layer 53, and bottom glass 5, and has 
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' become upper glass 1 ; the seal section 1 5, a reflecting layer 53, and bottom glass 5 from the top at the edge of 
the right and left which are parts other than image display section 14. In addition, although the reflecting layer 53 
has spread to the about 15 seal section, if a polarizing plate will not be installed in any parts other than image 
display section 14 if a polarizing plate 52 is arranged only in the same location as the image display section 14 
that is, a check-by-looking person cannot check any reflected lights other than image display section 1 4 by 
looking, but the ON display which is between the image display section and the seal section as a result stops 
being able to be visible easily. 

[0039] Next, another means which make it:hard:to be visible in an ON display is explained using drawing 7 . 
Drawing 7 is the upper right of drawing 1 (D), and an enlarged drawing near the lower right. The same sign is used 
about the member which becomes being the same as that of drawing 1 . Arrangement of the electrode drive IC is 
the same as arrangement of each electrode drive IC in drawing 1 (D). The connection wiring 1 0 from the scan 
electrode drive terminal of the scan electrode drive 3 and ICs 4 to the scan electrode 1 1 is formed by ITO as 
drawing 1 explained. The connection between the scan electrode 1 1 and the connection wiring 10 is electrically 
connected in the connection field 202 established' in seal circles. 

[0040] In drawing 7 , a signal electrode 13, the connection wiring 10, and the solid pattern space C3 are formed in 
the field by the side of the liquid crystal layer of upper glass. The scan electrode 1 1 (dottedHine section) is 
formed in the field by the side of the liquid crystal layer of bottom glass. Each intersection of a signal electrode 
13 and the scan electrode 11 is a pixel, and the whole ^pixel is the image display section, a signal electrode — 13 - 
- setting — a seal (not shown) — image display — the section — between — a field — and — image display — 
circles — a pixel — a pixel — a boundary — the section (between [ C2 ] pixels) — **** — low — reflection — 
chromium — ( — Cr — ) — a layer — forming — ITO — Cr — a layer — a laminating — carrying out — having 
made . Therefore, in the pixel section CI, it is only ITO. Except for the connection field 202, ITO and low 
reflective chromium are carrying out laminating arrangement of the connection wiring 10 between a seal and the 
image display section. Moreover, width of face is thick near the connection field 202, and the connection wiring 10 
is electrically connected with the scan electrode 11 in the connection field 202 through the electric conduction 
particle which exists in a seal. Moreover, at drawing 7 , although the-five connection wiring 1 0 is illustrated, it 
cannot be overemphasized that the number of connection wiring is determined by the number of pixels. 
[0041] The solid pattern space C3 made in the low reflective chromium layer was formed in the bottom section 
circumference of the image display section, i.e., the field to which neither a signal electrode 13 nor the connection 
wiring 1 0 exists. In addition, low reflective chromium is the metal currently used as a Black matrix in order to 
prevent the optical leakage between pixels from the former. 

[0042] As mentioned above, in the liquid crystal layer side of upper glass, the low reflective chromium layer was 
formed in the field between the image display section and a seal except for. the clearance between a signal 
electrode 1 3~or the connection wiring 10 ; .and the unnecessary. ON. display-by the connection .wiring. 1 0. is„covered.~ 
by this low reflective chromium layer. Moreover, if there is no low reflective-chromium layer in the. sol id. pattern 
space C3, the blacking wash of the solid pattern space C3 will differ from the blacking wash of the field of the 
connection wiring 10 with a low reflective chromium layer, and display quality will be spoiled. Then, the low 
reflective chromium field is established also in the field between the image display sections other than the field of 
the connection wiring 10, and a seal. Since the connection wiring 10 sets width of face to about 50 micrometers 
from 20 micrometers in many cases, resistance from the drive electrode IC to the scan electrode 1 1 tends to 
become large. Since deformation of the scan electrode 1 1 of a drive wave will also become large if this resistance 
becomes large, image quality degradation, such as a cross talk, becomes a problem. Since sheet resistance is 
about 1/10 compared with ITO, low reflective chromium has effectiveness also in resistance reduction of 
connection wiring. Moreover, a low reflective chromium field is prepared also between [ C2 ] the pixels on a signal 
-electrode; and since the optical leakage between pixels is reduced, contrast improves. In addition; since the low 
reflective chromium field between [ C2 ] this pixel is formed in the low reflective chromium layer and coincidence 
which were prepared between the seal section and the image display section, it is advantageous on manufacture. 
[0043] The gestalt of other operations is shown in [gestalt of the 2nd operation] drawing 8 . The same sign is 
used about the member which becomes being the same as that of drawing 1 . Arrangement of the electrode drive 
IC of drawing 8 is the same as arrangement of each electrode drive IC in drawing 1 (D). The signal electrode was 
omitted although the scan electrode 1 1 was illustrated all over drawing. The scan electrode drive IC is driven 
according to a rocking power source as drawing 1 explained. The connection wiring 1 0 from the scan electrode 
drive terminal of the scan electrode drive 3 and ICs 4 to the scan electrode 1 1 is formed in the seal section 1 5 by 
ITO. In drawing 8 , since connection wiring is installed in seal circles compared with drawing 1 (D), the appearance 
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of a liquid crystal display can be slightly made small. Moreover, it is not necessary to provide the means which 
make it hard to be visible in the ON display when installing connection wiring between the image display section 
14 and the seal section 15. 

[0044] Drawing 9 is the application of drawing 8 . The connection wiring 10 is installed in both the seal section 15 
and the image display section 14 in the seal section 15. If the number of pixels increases, connection wiring will 
also increase in connection with it, but if the number of connection wiring increases, installing only in seal circles 
will become difficult. Like drawing 9 R> 9, if the connection wiring 10 is installed also in the outside of the image 
display section in the seal section 15, more connection wiring can be installed. Moreover, when the connection 
wiring 10 is installed also between the image display section 14 and the seal section 15 in this way, as the gestalt 
of previous operation showed, it is good to provide the means which make it hard to be visible in an ON display. 
[0045] The gestalt of other operations is explained in [gestalt of the 3rd operation] drawing 1 0 (D). Explanation of 
wiring in connection with the scan electrode 65 is added. The seal 69 encloses the image display section 612. The 
intersection of the scan electrode 65 and the connection wiring 67 is the connection field 610, and exists in the 
seal section 69. Since the anisotropy electric conduction grain is mixed in the seal section 69, the scan electrode 
65 and the connection wiring 67 are connected in this connection field 610. The connection wiring 67 for the scan 
electrode drive terminals of the bottom in the electrode drive IC 62 is connected with the scan electrode 65 in 
the connection field 610 of the surface of the seal section 69. The connection wiring 67 for the scan electrode 
drive terminals of the top in the electrode drive IC 62 is connected with the scan electrode 65 in the connection 
field 610 in the left part (or right-hand side) of the seal section 69. 

[0046] In drawing 10 (D), it differs from drawing 1 (D) in that connection wiring is installed outside the seal section. 
Although the appearance of a liquid crystal display becomes large slightly since connection wiring is installed 
outside the seal section compared with drawing 1 R> 1 (D), it is not necessary to provide the means which make 
it hard to be visible in the ON display when installing connection wiring between the image display section and the 
seal section. 

[0047] With the gestalt of the operation indicated here, although the example which arranges a signal electrode 
and connection wiring to the substrate which installed the electrode drive IC, and connects this connection wiring 
and a scan electrode to it was shown, for example, a scan electrode and connection wiring are arranged to the 
substrate installed in the electrode drive IC, and even if it is the case where this connection wiring and signal 
electrode are connected, equivalent effectiveness is acquired. 
[0048] 

[Effect of the Invention] By connecting a scan electrode or a signal electrode, and connection wiring in the seal 
section, wiring fields can be reduced and the large image display section can be taken. Moreover, on the substrate 
in which the signal electrode was formed, the wiring fields of a seal outside were reducible by installing connection 
wiring between the image display, section and-the seal section. Consequently, it. is. effective in. the. ability, to attain 
the miniaturization of a substrate form. 

[0049] Moreover, although logic processing and memory increased by the advancement of a function and the 
detailed manufacture process was required for the electrode drive IC of a one chip mold, since the display digit 
increased on the other hand, driver voltage went up and the manufacture process for high pressure-proofing is 
also needed. The price rose remarkably by the yield fall accompanying a production process with the long one 
chip mold electrode drive IC which needs these manufacture processes that are different from each other, and 
large-area-izing. A cost cut can be attained by the improvement in the yield by production process compaction of 
the scan electrode drive IC, and the miniaturization of the scan electrode drive IC and the signal-electrode drive 
IC by dividing the one chip mold electrode drive IC into the scan electrode drive IC and the signal-electrode drive 
IC. Since the signal-electrode drive IC can be manufactured only in a low-battery process if it is furthermore an 
APT drive, the production process of the signal-electrode drive IC can- also be shortened sharply, and can attain 
a big cost cut. Since the scan electrode drive IC can be miniaturized if the scan electrode drive IC is furthermore 
driven with a rocking power source, the cost can be cut down further. 

[0050] Since the electrode drive IC is an expensive part in a liquid crystal display, this cost cut can say that the 
cost cut of a liquid crystal display is influenced greatly. Moreover, since the COG mounting method can arrange 
the image display section which is the assembly of detailed wiring, and the connection field with a detailed 
terminal pitch of the electrode drive IC on the same substrate, it can lower an overall manufacturing cost. As 
mentioned above, in addition to the effect of the invention indicated previously, the simpler electrode drive IC can 
be used for this invention, and there is effectiveness that the cost cut of a liquid crystal display can be attained 
in it. 
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[0051] "When connection wiring is installed inside the seal section as mentioned above, the intersection with 
connection wiring for a scan electrode and other scan electrodes will be in an ON display condition.. By. not being 
conspicuous and carrying out this part, it becomes possible to prevent overall image quality degradation. 
Furthermore by capacity coupling of an intersection, an unnecessary noise, will take a scan electrode. For this 
reason, by making a scan electrode thin in the intersection of connection wiring and. a. scan electrode, and 
reducing capacity coupling, the noise which takes a scan electrode decreases and image quality degradation can 
be made small. 

[0052] Moreover, even if it prepares a shelter in the part except the image display section or installs a polarizing 
plate or a reflecting plate only in the image display section, it can be made hard to be similarly visible in an ON 
display condition. Furthermore, even if it installs a low reflective chromium layer in addition to the pixel section, it 
is made hard to be visible in an ON display condition, and contrast with the pixel section also improves. 
[0053] Moreover, when carrying out scan electrode disposition to right and left of the image display section, the 
drive capacity difference of the scan electrode drive IC may be conspicuous. To the scan electrode drive IC on 
either side, if a scan electrode is connected by turns, this drive capacity difference will stop being able to be 
visible easily, and image quality degradation will be pressed down and put. As mentioned above, the effectiveness 
of pressing down image quality degradation is also produced. 

[0054] Even if it arranges two or more two or more signal-electrode drives IC among the two scan electrode 
drives IC, such as a case of the liquid crystal display which has the long image display section in a longitudinal 
direction, the effectiveness about an above-mentioned miniaturization and above-mentioned cost cut of a glass 
appearance is acquired. Moreover, it is the same even when the scan electrode drive IC is three or more pieces. 
It is the same also by the approach (referred to as TAB, TCP, COF, etc.) of mounting the electrode drive IC on a 
film. Moreover, the same effectiveness is acquired even if connection, wiring between the image display section 
and a seal is some of all connection wiring. 

[0055] In addition, although the combination of a rocking power-source method and APT has explained, since it is 
effective in a cost cut when the driver voltage of the signal-electrode drive IC is low compared with the driver 
voltage of the scan electrode drive IC, the same effectiveness is acquired also by the drive approach (MLA:multi- 
line addressing, MRA:multHow addressing, MLS: called multi-line selection etc.) which chooses two or more scan 
electrodes to 1 time of selection timing in a STN liquid crystal display, for example. Since an electrical potential 
difference required for the scan electrode drive IC on rated bias conditions becomes half [ of an electrical 
potential difference required of APT ] (the electrical potential difference in the case of a rocking power source 
thru/or electrical potential difference of IAPT) when choosing four scan electrodes as coincidence, if it is about 
100 figures, it is about 15V too. On the other hand, since the maximum electrical potential difference required for 
the signal-electrode drive IC becomes twice APT, it is at least 6V too and it can be driven by the low battery. It 
becomes possible to lower the price, of the electrode drive IC by_ the approach of .this invention a Iso.in. this. case. 
[0056] In order to make each pixel turn on a nonlinear device similarly with the liquid crystal display which ■ 
attached nonlinear resistance components, such as an MIM component (metal insulator metal), the pulse of the 
high voltage is added to the scan electrode. On the other hand, the electrical potential difference impressed to a 
signal electrode is at least 6V. It becomes possible to lower the price of the electrode drive IC also in this case. 
[0057] The signal-electrode drive IC which has memory, and a control function and various power sources has 
explained. The signal-electrode drive IC and two scan electrode drives IC which have only a signal-electrode 
drive function may be put in order and mounted in a liquid crystal panel, and the power circuit which performs the 
graphic controller which has memory and a display-control function, and various kinds of power control may be 
arranged to an external circuit. In this case, the price of the signal-electrode drive IC becomes a remarkable low 
thing. Moreover, the effectiveness that the signal-electrode drive IC can make glass size small in that [ small 
(shorter side is shortened) ] is also added. ~ - — r " " *" ' * " 

[0058] moreover, it comes out, and when [ in which two or more liquid crystal displays are cut down from a large- 
sized substrate ] having established the connection field which connects electrically the scan electrode in 
connection wiring and the substrate of another side, or a signal electrode in seal circles, it cannot have the effect 
of the fragment at the time of cutting, a crack, etc. on a connection field, and good cutting can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) The member plot plan in the gestalt of operation of this invention, the (B) sectional view, (C) 
wiring top view, (D) wiring top view. 

[Drawing 2] The enlarged drawing of the connection field in the gestalt of operation of this invention. 
("Drawing 3] The wave form chart of the rocking power source in the gestalt of operation of this invention. 
[Drawing 4] The control signal in the gestalt of operation of this invention, and the wave form chart of an 
electrode drive wave. 

[Drawing 5] (a) The top view of the liquid crystal display in the gestalt of operation of this invention, the sectional 
view of the (b) liquid crystal display, the sectional view of the (c) liquid crystal display. 

[Drawing 6] (a) The top view of the liquid crystal display in the gestalt of operation of this invention, the sectional 

view of the (b) liquid crystal display, the sectional view of the (c) liquid crystal display. 

[Drawing 7] The enlarged drawing of the connection field in the gestalt of operation of this invention. 

[Drawing 8] The top view of the liquid crystal display in the gestalt of operation of this invention. 

[Drawing 9] The top view of the liquid crystal display in the gestalt of operation of this invention. 

[Drawing 10] (A) The member plot plan in the conventional technique, the (B) sectional view, (C) wiring top view, 

the wiring top view in the gestalt of operation of (D) this invention. 

[Description of Notations] 

1 61 Top glass 

2 Signal-Electrode Drive IC 

3 Four Scan electrode drive IC 

5 63 Bottom glass 

6 64 FPC 

8 Wiring for Rocking Power Sources 
1 0 67 Connection wiring 

1,1 65 Scan electrode,— .... v. - ^ ^ * •-. . ^_ ^ :■•_■„ .... ... .. ... 

12,610 Connection field 
1 3 66 Signal electrode 
14,612 Image display section 
15 69 Seal 

204 Thin Part of Scan Electrode 
51 Slash Section 

62 Electrode Drive IC of One Chip Mold 
VDD Upper rocking power source 
VSS Rocking power source for glands 
VCC Rocking power source for logic 

Vdl Electrical potential difference of system power 

Vcol Upper signal-electrode driver voltage 
Vh High voltage 

Vm Pause electrical potential difference 

Gnd Electrical potential difference of a system gland 

DF Polar control signal 

LOAD Clock signal 

FR Start signal 
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ga^8f4; ^SjIMvdd, vcc; VSSI:^Lt 

v>^ e sbss 9 ft i c 2 ^^j^tra 
ic3, 4^m^^H^t>c7)T*fet), 3&<Dmmm9 

<D?7>YU^!Vkt£ZW^^VmKtti&l,, hoi 
*teffiW>mM I C 3 , 4rt©u^/vv^£ri&ftz£lr5 

l^fi^py^fg-^-LOAD; — hfsfFR, Utt 
WfltDF, Jait^y-fe-^ Mf-§\ ttihfW»{t-W»fe- 
45ffiWltl:^t5. **i<t*«ffi«Hi I C 2 tt, 

[o o i 9] &msMti oa. A4fti'5ic*)5saR 

1 2 ttpiti&^ffl 1 4j&»fc*T««SE*ftl 0<DftW\Z& 
5 C *^m^lg®J I C 3 , 4©»ttilHnM? (EJ^ 
■fri") fi> MfcfcigWl 4iW£Ji#9*l©^y^ffi!lU: 
IM/Til4©l, 3, 5, -#s© 

jistii i ittmvfe&ntemmi c a t&m^ 

i i a^M(o^mmmm r c 3 1 m& u > ~ 
- © j: 5 2 <b© ^m^raa 1 c &<t#muiatt 1 c 
<ommzm ^tctziz is** s i^gee $ Hfc^m 
«t-*©jistt«iiici, fli»*a^iEti$Hfc 
££«ffi£^:£©££ttffiBS& 1 c * r * k 

lo 0 20] mi (D):it#^T&&mmi ikm^* 

E«*©Ift0l£i6Jnrt-a. rc3-J:^l#tli 
£ixTV>5^gE#|i oti, '✓-A*l5©rt«, of 
9 >vftli S^PMiNKl 4 b ©M&aoTt^S. 



5 

* UT V->Mtt 1 5 rt©&ft!Stt 1 2 1 1 

[o o 2 i i mn. m&m^mmzmmi-zm&w^ 

<D&m~?W V ft UT> UEtc V-^SB-CW 9 Stufcfc 

io m-tzt. ±%t£X%* i-nf-tfvx) frb&mvm 

-Mx-f-i-b^f^ ^ »t Sr#] 5 i #a-"C«*a 0 . '5mm|S 

IttffiK 1 0 &e«1-5fctt«r'/Jv;* < -Ct 5©T, 
[0 0 2 2] H21C*5^TS8WH«1 2"^3a©iB<6^ 

20 ■©«M&&3&9§-ra. B2timim^i 2^sco i toss 

fcUll ^*JicD#-§-f±, f^W^Sr ££^LTV^ 
S (WTIH^) c *i»-e^ LfcSNKKIft l 0©SSSS»2 o 
2f4, ±^fv^ H*l!l©gB^^l 2i*oTV^c Jjlkttl 
-C^Ufc^jg^Sl 1 co^2 0 3ttT^7^ 5<B!l©^ 

tm^ci 2-cfea e iitii i £&ffifimi o©^ 
So *fc*as«ffii i ttiij&^gfs-i 4-ctt, '*v^u^ 

2 0 5^0 0 - C©«t l 1 (M^^ 1 4 

^SB^l 0(7) t e y^J44 0//m-Cfe«9, tiMM* 1 2 CO 

[0 0 2 3] m 1 ■ (C) ©RWOftW, jtSH^SE© 
IC3, 4 3&SS»«aRVDD,' VCC, VSSt»$ 

■•e0 3 j: ?) ^»t©m-ettA ufcs»«tsr«iwt- 

[0 0 2 4] 0 3ttSS6«aR©«^BI"C*>*o ft#-m=BS 

40 istt i c 2 3&s^j« Lfc«tt«uuii{t*D f a, m&$t&m 

dl, Tfll^^7^KtffGnd1»fc5, rottttjWff 
(t*DF©itei:«E^7^-CfgI&«B[VbD, VC 
• C, VSS^Mtio Mt/TlfceEGnd, V 
m^Vd-K Vcols, Vhll -ejif^7>ht 

so IVDDIt *^«-Cffittffil»«#DFiSlEBa«lC*) 
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6 0 -r©ft^coftSiffi*s«&Vh, tWlffiVc o;> 
DDfclBI»tt©*»*-C*>9; ftiS«JEi5smEEV d 1 K 

^-rsmbmasi v s s « % ^sjumv d d. t mm^<o^ • 

[0 0 2 5] r. ^-e{*Jfc«EVmtt»ft«R^ttE«W " 

ft&WTF LTV " *fcfleih*JE Vratt {g#m®*HKh , io , 
cO±{U]comEEV c o 1 m#®?Slg®l<OT{By^>mjBEG 

n.d (^^^Kmffi^m^m^j^i&^^TffiiicomjEi:,:,- . 

LT(£fflUO>5) k©*IMtT?*>*. ^7fAlJ|(OV; , 

mmm*i 2 8 *^i-f^£;h>fcmiE¥^<fcr,> • 

*C«*mffiKtbffl©_bflO<Z>WEV c o 1 »3V, flc 
Jh«BEVm35S«ia 1 . 5V, ««£EVh#«fal 5Vg- • 

[0 0 2 61 0 4JC*3V^-C, ft-i-m^ibl C2« t 

ffiGn-d-CfcS-.^-S-mffiWHlI C2fc*Stt*m#@©' so, 

j&S, .±«smj£V c o l „ TW^V KmiEG ndC r - , 
fcotl**. KTaZBO J: 5 (Ci1cih«JBEVmrt«£EV c o 1 
fc ^9 VKmffiG'nd© + 3. JiflSKDSJW: t 

IVDDft fti(5mffi* s i««JEEV.h, .*4ftmBE«S«EEV,.-,' ... 

fflOfiiMV C C t Kffi©*Hl«V S S ttH. : ■ 

gbfdo 1, 2 X 3, 4#IOttMROW0, RO... 
Wl x ROW 2, R-OW3<0JSgSb^ttr-ttb^tU©S " 

t*oX^5 ( , MS^2tlROW0, ROW .. 
.1, ROW 2, ROW3fi, *h?lfr&W<Oik£mMM. ■ 
. ®jl C4l:i3lt5 6 4'#|OM^OU,T 6 3 L, *T 

fl^Mtia i c 3 i # @ w^^ou v. 

TOR, fe{Rl©3fe5StBffiJei!i:IiC 4^*5^5 6 3#g ©*.:,■■ 
atfj«HP O U T 6 ' 2 U CD ^aSt^@SB®l I C 3 \Z to 
lt«2#B©m*«HF-OUi-p«l.Rfc-«ttl>r^* 0 

[00273 iMMUR v d d; vV cc,'VS aTtbf^i-; \ • 
^>^Sm^lgi* I C-3\ : 4 Sr^Jp-t"5fc.«), 
m&<D 9u- y ?-m*lr L'O A D\ * fg-^F R . = ff vj*>; 



■*iJflWi#DFti, &Sb«£UC3. 4i:rtl^fc^ 
LOAD, FR, DFSr, ^w«VdK p 

— U"</va5 Vy^h'm <o$Wi%MV s s ft 5 £ 5 K w 

liVCC, P-l/^5^7yKffi©W3IVSS 
JO#i«HI*LOAD, F R, DFf±, W W</V&t2 

y ^ I coiiii v c c v - n - 1/ /<;v^ ^ 7 y o 

mmmrnv s s -e*>5fi&sb«is^»c h $h 

I Crt-Cttn^.y*ffi©Sft«JKV.C 
; C^7y.Kffi«llIVS S.©«ttlStt:/jN*VHtT? 
(2. 5V) 40^iI«ii|(iIC3, 4CD0J 

[0 0 2 8]'^ltto»ttoMA«^StilMH)MU 

[0 0 2 9] *3S«WBft-I.-C 3 , 4t±, hfi^ 
F R^/n^T i $r^imi~^ h . .9 p :y ^ 

m^LOADC0i:^T^.t)^2/^{C^UT^II#^^ 

ic, o, 2, 4. -jgjiBJca^^srffl^.u. 

3, 5, -mm\zmiRs<;y*&mjji-5 (Wfl, ie 

o * fd^m^igSb I c 3., 4 (D.m^*S^ti, 
±IR!l©SttttaRVDD, ^7XK^«®^VSS, 
^ihUE V m ©Hocoiffid^- oc^mff £riliRl~5 ^ 

V SS , SEttffelH*«^rD F o - t # Id 

■**«ffiRowotc»»m;aRvs s*sm^7$ixs 0 

■i*»i6.«jHVS SttTW^»»L;^Ti^fc«>, 

(*tttt)-; : tJ5t«. ^JC, _l % .2»e© 
..Ml^X^i, 2,-3#gc0^m®ROWl, ROW 2 (O 

:.T*ttfiH4f6iJfflHff*D F 3flSR|Ef 4# S 

' SR OW 3 JC3E«8tt («tW**s V h). 

[ &o &o\;MmwM£8im-tzi£&nm!m i c 3 , 

(V h ^^UV^)^d5^p$Hx^a Vl aE^ti^J:^ 
rft/^tett©31^5^tt<*-Ji:JKV;m"^ (V h-. 
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- v m) <Dm t tt o x v > z 0 z<dxo wmmmxmm 
zfizfe&mmmmi c3V 4\a±. m^</^mm 

(2x (Vh-Vm) ) <D&&¥ft<D%& (Vh) Tcii 

mWi&ftZM&w.mmmi c3, 4f»ff^^-e#ffi 

^l5f£l/4 ^^^KJ^it^^fc^ 

t m ^mmmmKom* t o it h <o xh % e 

: [oo3i] ^^m^ 1 1 fc\ ■r^ni 1 1 £**k<e> 

m&m>i£frm\\i$tiz> 0 n#g(o^5gm^i i • 

t vxm$^% 0 ^n&w<Dfe&nMi \ &m$izfr 
z t,' z<Dmmxti (n + 2) &n<ommwki oi-xt* 

zmm&muztiz. (n + 2)-#scD'^m^r 

ias*R$*L3^ ^V^C&^T, "n#gco^m^ 

I l{C^ihmi£Vm^^P$^T^e-^-e (n + 

2) #g<£>^ga#ii o\azm$i/</i'XfrmQ&hz>o ' 
tz.xz <D&mn teHxfmtR'<^* ^jg^-rs 

5. ■ " !i: 

t 0 0 3 2 ] m 2 -Cfi^ Lfc<fc 5 JC2fcS£»©j£3E«fii 1 

[00 3 3] 0 5 : (a) fi, ^m^^^Sfi^l 0 

£ *>®&^g|S 1 4 t r 5 (Of^iM^ 5 1 £ 

Lfc e ' r r -Cf±, Htf&^gfJ 1 4 C9*MllK^ 3ilSc^ 5 

I I ^x#m&&<Dmm*%imistc 0 ztitiM&mm& 

mvo5 i s^ut**, mm%{m^&xm&m*ni 4 
t ^ t ^r^ic, v>4 < £ t> ^ <o x 0 tmwmftwt 
n^xhti^- zz.Kmm*mw^xhmfrt&\ 
ioo34]i5 (b) »; ms (omuwrmmx' 
h % o ttvym x \± ± frh , ■ mm® s: 1 * = u r 

5 0, «)t^5 2, _h#7*l> f-/U»r.5\ T#7 ; 
X5^K||#ic^UT^^o »'5 0'l«|5 2^ 

t\ te&*M<Djjmxnm^xh&\<\ 

[003 5 ] : Z<D<&<DmMVd t VX, 'PK< 't t>lf^^ 



(6) 

T^^V\ r^$rlH5 (c) T^Ji-^o l£J5 (c) 

E5. (a) rimnmmmxhv. mm^st ut, 

H7^K ->-;V$Bl 5, Tif7^ 

5^jiii#^^ur^5o Ji^^i©™:^^ 

/7^v>y ^5 4$r«lf^Jlt«l> ±# 
(b) fe«tt5[a5 (c) T*^Uy t C^^5 2^ 

. m h fommmmm t$hx^z>h<D*m^x 

[0 0 3 6}-*:<Di&<D^&t LT BC&mm&^mMX 
-* * <DWz.Kftm*nVZ>o r^$r[g|6;(a) tiae (b) 

■ xmn-tZo m & ( a ) 1 4 , ^-a-u i 

• 5:'(ogag^i-^fe(D^B^^^aoif®ii]T<fcSo m. 

20 6 (b) te, H^^$B1'4 t s s—)\> \ 5<Dm\az, R 

<Dmnmmmx&z> 0 

[0 0 3 7] me (b) .t 5 ®»^^fB 1 4 

-m, ±^b^7t^5 2, ±#7X 1. Stt^5 3, T 

&^(d^ux^ ±fribuytm5 2^±# ; 7xi, 

■■« /UBS 1-5, ' T^-7^5 t^oT^^o ^7ttK5.2fl±^ 
7 * 1 cO^gB ^ Xfctf ot^5-^ ^ItS 5 3 ft j®^ 

^^i4^imi:^tc^oT^?) 0 rcOctairm^ 
30 q*tti 4 ^ c&giccD^it® 5 3 *%mrtfr&. n 

" ^^l-4^cDKtt7tli:^|g#i-fi^T^-f, ^ 

$B1 4iIDC^:e^(0^Slt^Sr^:itT^^cD^m^ 
[00 3 8] ^fc, m&^Ul 4 ki/sl'l- 5<DmK 

ov^r[ll6"(c) -e^pji-ao me (c) tt.-'pu^^ 

40' §|5i 4iM5 2^f^^^U^>'^S:^L^^< < 
Lfc[g|6 (aO. ; <O^WffiigT^^V me (c) K^-f- 
' Mfc*^8Ji 4 ^fi^±^b^7t^5 2, _b^f 

7^1, ^lt^5 3, T^77 5i:13:fi^^, @)^^ 

S51 4^^@0f"efc6^^^-efi. '±*^±^7 

7 1 ,«i/->Utti:5\ Ilfl5.:3:,?T^77 

. '4t'lili:tll:©^«5 2^ 

fiattt--fHtfi o4 9lfttt«*»-ii54-^©«0r^fi^ 

50 :Mfc-»*»^#r, ■tt*ttfcHA**» , if : ^-->HBi: 
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[0 0 3 9] **c^*^S:^?t^< <-t*53'Jf0^a»- tt. H*M©*»n«r«it>"CV^©-C3 v h& 
o^T, ®7SrfflV>TttW"i*S 0 0 7*401 (D) A±i"5.- ft*li©H#MC 2 (Di&SM^ P AfHtttt* 

ai (d) ic«sit%«-mnsi&i c©EiiRC"e*> [0043] \M2<omM(omm m8\zm<omifo<o]& 

6o Bi.-eRWUfct*i5* «E«WHftlC*3, 4<D S^^i"o 01 iTOiftaWKoy^THtRCIf** 
^tlM^Ji^M^l l^WgSBHEIItl 0 ffl^tt^, B8(0WUESb-I COEflliiBl'l. (D) £ 

tft, ITOtM^ti^, £Xffill *5lt5«-«ffi«6l coiEfiilRlDT?*)^. *3S«ffil 

1 0.£©««Hi, V-/V|fSrtJcRtt^n^^^2 0 io 1 fi04»^l2l^ Lfcj&S, fM-SffifiWSTI&Lfc, 0 1 T*ffc 

2 t?«&ttlc&jtt$*L*. Wlstck *5 9 ; ^Sm^igt!) I C ttgibras.p iotK 
[0 0 4 0] H7K:*sv^T, ■ . Ib£*bS. *3STOK»J c 3 " .4©*aSE«ffiJEttijg^ 

ft* 3, ffiMOEflftl 0, ^/^.-VSHfcC ^&^Wl t l^^WKEiRl 0*5, s<— A«l 5 

3 3&SKIt6>h»-Ct^5.'T^9^©«ft»«©lfiteH:, * Jc I TO-e^$tur^5 0 H8tli, 01 (D) tit 
Mil i '(£JtfB) jWRttfcti/tv**. .{g-g-Mi 3 ««E»^v-/i^rtfc»ii*ii,xi^«©Tf, W 

PiSlli|ii*©*l?-aj-«*MC2) fctt> £9!ttttt\ - • .... 

A (Cr) iMU ; : IT.Oi,Cri^l^t . 20 [0 0 4 4] 0 9 fifcH 8 ©is«f!T?fc5. ..^J^Bfltl 1 0 

i^T; H*ttC l.^ttl/T.O«ltlCi5eo-CV^S. V- ■ «r^— A*_l 5ft ^/ l-'sikflW^ttl 4 

£ e *fc««B»10»±, S*fiS«2 0 2©3S»t«is. . t, .V-^rtlco^jKfii^aottfflJKtftS. 0 

t<*ot*5.9, $$fefSJ&2 0 2iwTx *3im@l It 9co±5,JC s 5rtilW*ft©^MIlCt, 

v— a-f*3 id * mm<L* Lt^nt^ it g^gais l o sr«Bi- jxfj, , j; v <owmzM*wu 

[004 1] pf«tft^©T«!ifisffiia; .0*5 m^m« 30 .< <-tz&m*mcz<D&&\ f \ . 

1 3fc&ttKtitl 0fc#£Lfcl^R#K:tt* (SSlt^P. [0 0 4 5] [|S3 0»ora] 010 (D) |C*sV 

[0 0 4 2] ELb©J:$K:, '±^7^o«S*JBffia-ef4,. SC^SSRfH«6 l 0,tfc^ V-;^6 9rtic#4t 
«*«ffil 3^^gaj^l OCD^^^^^PJ^^t 3 0 ^A^6 9fc«**tt»Wfttf«A'UT*>«0 

vf-A'ora©ffi«»-teRW^ o A»3ss»j***b, ^coig: -c,.-i©«iMi*6 i ox^mme 5 ^ggREtte 7 

^o^tiot, SftfeEHl Oia^^M^t iSrfiStti-S. QMttl C 6 2 Ki3tt*TW<0jfe2Em 
•I'^Srff^l&LrCV^V, ->"gf!i^C 3 - ^lEib^ffl O^HKEH 6 7 tt, A^6 9<D±i2© 

*ii&^n */l#fc38aHfflffl*l 0 <0ffiifc(DlfU*as Sfe I C 6 2fcj3^5±W©^«WKftJS^ffl©SNRE 

i^otuv\ ^p p Q ^^iiia6o ^i-e«ttE»i i»6-7H ^-^6 9 eo&ia, KhZW; 
lt^pi^^SrR»^TV^5o '^EJ^l 0f4*BSr2 0/x. . [0 0 4 6] 010 (D) TttMKKtl^ S/— A*J: 9 

md»t> & o fi mit^tac t jp#v^t, .ifbfii i ftM\znm.i,xh.z&&mi (D-)^k*o.rv5. 0 
'cj&>e>£3E«ffi;i i.*-c©stt* s **<*9 j ^i-^« 1 (d) ttt^ mffc&MAys-^uxjoftMfcnwz 

/l 0i«iO^ia^©JgKi«lvt»*d J .ife5. . v»;^W ' 
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[0047 ] r r -CIE* "Ufc3W©*i»"ed:, tt&ffisb 

tf , m^tenj i c ufcXtefejfesmte t mmum 

[00 48] 

[0 04 9] ^ y ^©*#i2t& i c i±, $stE 

I Ctt, ^i^xm£*ffi^i^ t>&? 

iTT*^f b < Jb# ute.- v y^y 7mn 
mmm i c • %&&mmh i c t fg-§-m«t!j i c \t 

■ ftffi* i i: i li J: o r / 1 c c^>^5txa^ 

-'^ttwetb i c tm'^mmmwj i co/hgwkic 
s«m i c *si&m-eigiiji-tbrir^m®ie«i i 

[0 0 5 0] ttft*^§6Bl^v^r»itt®KttI_C*sS5 
* h >> < j^^-f 5i:fx: 3 • 'Sfc'COGHS 

£ ; ^ a B e ^^^e^ =« x f y *rt s t ^ 5 as 

[00 5 1] mixEco «t'5 fcWfcE»fe^-/i* x 9 rtffiO 
ft*B < -T a w £ £ y>\ ±Wftotm'k9ttk*m 

10 0 5 2) s*, mm$h*uzto<mw\\z: mm®* 



14 

l£gbTt>, ^v^#^£JL£K< < U mm&k<o 
[0 0 5 3] SfcJ 1M^tt<0fc&k:£3£tMEff1- 

[0 0-5'4] #U^fSi^^:VN(ii^^$!SSr^oJS^^ 

I 3fi£l±©»^tf<)lRl«Tfe5. 

CtrMlrt'SMEc (TAB, T 
CP/'C'OFi^ : fcPffd!tb5)' "Ct>K«"Cfc5o ^fciif 
<ft*^SlSi:v'-^©IWJcfc5««EEi»tt, -^«JREi»<D 

[0055] '*ismw)mm&;k a p Tvmfrb fritwi 

(ML A : TtV^jy • rhVyi/y^ MR 
A : ^/V^n— .'T Kl/yV^' ML S : ^JV^^4 
1/ .-tut k PptfKS) " "Ct> R*4«l*3P# 

APT(^mE) iCftSO-e, 1 0 0lffWtft-b^»tt5 1 
JEfi, A P T(D 2 (SFlc/i 6 (DX^-i «9 6 V4feT?*> 19 iSm 

fzxmmxzx^Zo z<Dm&i>*ftw<Dj78kxnMm 

[ 0 0 5 6 3 lR)^l^#li3^tCM I MM*^ (^^/L"^>- 

[oo5 7y**v*mwmm; &mnm*m'tzm%- 
m,mmm i c -ck w itt ^ 0 ft^Mnrntg^^ ^ 

■«K«IC , <olftttfl<fi^t> , ©i45. *fc, m^- 
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15 



16 



[0 0 5 8] &ttl»ite*<0£«fc*>a£2tS 

as-et-So - . .... " 

. [Bffi<Dffi¥fctft5li] 

nil', (a) **wo*is<p^«6t-*s»t5$R«-iae 

E], ; (B) Kfrffi&L (O KII¥ffil2U (D)-gfi^ffi: >o 



BrffilSk (C) EBIft^SB 



(d) *&w<Dmi&<orm 



So 

[[214] *38K©^lfift)^t!8Jc*5»tSlfi|»m*i«6«K 

KB 5 ] ( a ) -^MO|ll&^tSK:*s»t 5»«^3S 
gco¥®S, (b) tRAH^3&S«>NfifiH: (c) ttfi 

m<o^fmmJ. ,(b) ttfi*^snt©wfpia;' ,, ('c) m 
■[13 7] *iw©i^»©^i»^*5itasg»«a«©jfc^: 

[08]V^|SK<O^(D^lb^*3»tS^A^^eOSF . 

®Elo 

ffi[Uo • . 

[010] (A) !£3feftWfc:tett5»**ffi«EU (B) 30 



1,61 




2 .. 


= fi -frmumW} i c 


3 % 4 




5 , : 6 3 




6 , 6 4 


F P C 


8 




10, 67 




11, 6 5 




12, 610 


13": fly L liH-^Ki 


13 6 6 




14, 6, 1 2 


W- -3^ 'J N pP 


15, 6 9v 


r /V ...... v ; .,.^. ,^ . , 


2 0 4 ■■ 








6 2 ■ ; ; 




V JJ1J ,v 




V S S • 




vcc 




Vd 1, 




V co 1. [■■. 


±w©m#«i8teft«E ... 


Vh ..: ; v;-.- 




Vm .ffj! <; 




Gnd 




DF 


LOAD 




FR... i" 



[[212] 





Vcol 




(51) Int. CI. 7 

H 0 4 N 5/66 



1 0 2 



F-'I • 
H 0 4 N 5/66 



1 0 2 A- 



n. — ;?■ K-;>v- 
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F^-A(#%) 2H088 EA02 EA16 EA22 FA03 FA04 
HA05 HAOfe HAH MA20 
2H091 FA34X FA34Y FA34Z FB02 
■ FB08 FD02 FD04 GA02 GA09- 
. • , LA11 U30..MA10 :;r%r; ~^. 
. , • \ 2H092 -.GA31_ GA38-GA40 ? GA44 ;,GA45 
4 X * GA46 ' GA50* GA5 f G A58 GA59 
v.V, ./ GA60 ^ JA01^JB22;jB23; JB25 ; 
■ JB31 JB32 JB34 JB5* NA25 
PA01 PA04 PA09;RA10 : :te^ 
. : ^2HP93. NC07 . NC09 ^NClO^NCll Nct2 

5C058 AA07 AA08 AB01 AB06 BA08 , 





:; ;'; 




": i { 


-.< ■ 




•v 'V 1 4 








; |gfjf i ! 
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